To evaluate hemodynamic changes caused by sole intravenous infusion of lipid emulsion with doses recommended for treatment of drug-related toxicity.
calculation, we observed that during a 24-hour period of parenteral nutrition, as administered in clinical practice, infusion rates ranged from 0.48 to 0.9 mg/kg/min. In local anesthetic toxicity, medical societies recommend a bolus injection of 1.5 ml/kg, followed by a continuous infusion rate of 0.25 ml/kg/min of 20% lipid emulsion.
The infusion rate may be increased to 0.5 ml/kg/min, whenever necessary. The conversion of these doses into milligrams will result in a bolus injection of 300 mg/kg, followed by an infusion rate of 50 mg/kg/min. The intravenous infusion rate can be increased up to 100 mg/kg/min, which is much higher than the dose employed for parenteral nutrition 8, 9 . In lipid treatment for local anesthetic toxicity, hemodynamic studies with various types of solutions have mainly demonstrated an increase in vascular resistance, especially pulmonary resistance 10, 11 . However, the hemodynamic impact of high rates of lipid emulsion infusions, as recommended by medical societies, without previous knowledge of drug-related toxicity has still not been fully elucidated. The aim of this study was to confirm in our setting the hemodynamic changes in a swine model caused by sole intravenous infusion of lipid emulsion based on doses recommended for treatment of drug-related toxicity in humans.
Methods
The study was conducted at Laboratory of Experimental ) X 10 -4 , inserting the value into the parameters of a multiparametric Engstrom AS/3®monitor.
4.
The animal was then intubated, connected to a pneumatic ventilator through a partial rebreathing system with CO 2 absorption. Tidal volume was set at 15 ml/Kg and adequate respiratory rate was maintained to achieve ETCO 2 levels between 32 -34 mmHg, assessed by capnometry. EKG monitoring was also used in a lead similar to D II .
Maintenance of anesthesia was performed with 1%
isoflurane using fresh gas flow rates of 1 L/min O 2 . Hemoglobin saturation was maintained above 97%, assessed by a probe placed on the animal tongue.
6. In an animal lower limb, the femoral artery was test to analyze progress between evaluations. Variables were ranktransformed due to the lack of normal distribution. The level of significance adopted by statistical tests was 5%, i.e., p<0.05.
Results
In the Table 1 , the means and standard deviations of the weights and body surface areas of the animals are shown. 
Mean arterial blood pressure (MAP)
As shown in Figure 1 , bolus intravenous injection of lipid solution provoked an immediate increase in MAP (T 0 <T 1 ).
Continuous intravenous lipid infusion resulted in further increase
in blood pressure, with T 1 <T 10 until T 60 . At an intravenous infusion rate of 0.25 ml/kg/min, blood pressure levels continued to rise until T 20. After T 30 and at 0.5 ml/kg/min, no additional changes were observed, with T 10 <T 20 =T 30 until T 60 (p<0.0001). 
Heart rate (HR)
As shown in Figure 2 , a bolus injection of lipid emulsion solution and both rates of lipid infusion did not cause any statistically significant changes in HR, with T 0 =T 1 until T 60 (p=0.0595). 
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Pulmonary capillary wedge pressure (PCWP)
Lipid infusion caused progressive increase in values until T 20
when they declined progressively. After T 50, values returned to levels similar to T 1 , in addition to T 20 <T 60 (p<0.0001). Figure 6 shows that a bolus injection of lipid solution and continuous intravenous lipid infusion had no statistically significant impact on CI, and T 0 =T 1 until T 60 (p=0.2699). Figure 7 shows that bolus injection of lipid solution had no repercussions on SVRI in T 1. However, after starting lipid pump infusion, and after T 20 , all values were higher than at T 0 and T 1 , in addition toT 10 <T 20 until T 50 (p=0.0001). No differences between infusion rates were noticed. 
Cardiac index (CI)

Systemic vascular resistance index (SVRI)
Pulmonary vascular resistance index (PVRI)
On Figure 8 , it is shown that both the bolus injection and the two continuous infusion rates increased PVRI, with T 0 <T 1 <T 10 until T 60 and infusion T 10 <T 20 until T 60. After T 20, there was no difference between either infusion rates (p<0.0001). Figure 9 shows that both the bolus injection and continuous lipid infusion caused a significant increase in LVSWI, with T 0 <T 1 to T 60 . Lipid infusion of 0.5 ml/kg/min resulted in T 1 and T 10 < T 50 and T 60 (p=0.0002). 
Left ventricular stroke work index (LVSWI)
Discussion
In the literature, hemodynamic changes caused by lipids have contradictory results. The infusion regimens, lipid compositions and patients studied were all different, which could justify such results. Using 2 types of lipid solutions in parenteral
